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Article Info  Performance appraisal is important for every employee and useful for the 
company to determine the next policy action, At Medicom performance 
appraisal is used to process promotions, performance evaluations, and 
determining employee achievements, while the variables used are technical 
ability, conceptual ability and interpersonal relations, with application fuzzy 
logic in spk with the Sugeno method will make it easier for foundations to 
determine the best employees, the results show this decision support system 
can help foundations get decent employees to be the best employees. 
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1. Introduction  
In life, humans are always faced with problems to make decisions. This also happens to a company in 
the performance appraisal process for selecting the best employees. Determining the best employees is a 
matter that requires a lot of consideration, to get the right employees the criteria that have been determined 
by the company are needed[1]. To improve employee performance, therefore the company really needs to 
carry out an employee performance appraisal process[2] in determining outstanding employees every 
predetermined period 
The benefit of this selection process is to achieve the desired end of getting the best employees. 
Considering that employees in a company are quite a lot needed a computer-based decision support system, 
a decision support system can provide information and help provide various alternatives[3] that can be 
taken in the decision-making process. The decision to be taken is based on the existing consideration 
alternatives, so that the decision can be in accordance with the expected needs. 
To achieve the expected results, a good method is needed, according to Irawan [4] in fuzzy logic it is 
possible for the membership value to be between 0 and 1, meaning that the situation may have two values, 
yes and no. When compared with conventional logic, the advantage of fuzzy logic is its ability to process 
linguistic reasoning so that its design does not require complicated mathematical equations. There are 
several methods in fuzzy logic, one of which is the Sugeno Fuzzy Model (TSK fuzzy model) proposed by 
Takagi, Sugeno, and Kang (Takagi and Sugeno, 1985) in Sitio [5], the Sugeno method which is a decision-
making method to determine the best alternative from a number of alternatives based on certain criteria. 




JURNAL INFOKUM, Volume 9, No. 2, Juni 2021  ISSN :2302-9706 
 
 INFOKUM is licensed under a Creative Commons Attribution-Non Commercial 4.0  




a. Basic theory 
The concept of a decision support system was first expressed in the early 1970s by Michael Scott 
Morton with the term management decision systems. Morton defines SPS as an interactive computer-based 
system that helps decision makers to use data and various models to solve unstructured problems [6] to 
support solving and analyzing problems and opportunities, decision support systems can be expected to be 
a tool. 
The design related to fuzzy logic was first introduced by Prof. Lotfi Astor Zadeh in 1962[7]. Fuzzy 
logic is a problem solving control system methodology, which is appropriate to be applied to systems, 
ranging from simple systems, small systems, embedded systems, PC networks, multichannel or 
workstation-based data acquisition, and control systems [8] this methodology can be applied to hardware, 
software, or a combination of both, in classical logic it is stated that everything is binary which means that 
there are only two possibilities, yes or no, right or wrong, good or bad. Therefore all of these can have a 
membership value of 0 or 1 but in fuzzy logic it allows the membership value to be between 0 and 1[9], it 
is possible for a situation to have two values, yes and no, true and false, good and bad, simultaneously, but 
large. its value depends on the weight of the membership it has[10]. 
 
2. Sugeno Method 
Reasoning with the Sugeno method has an output (consequent) system that is not in the form of a fuzzy set, 
but in the form of a constant or linear equation, Michio Sugeno proposes the use of a singleton as a 
membership function of the consequent, this singleton is a fuzzy set with a membership function at a certain 
point[5]. There are 2 fuzzy models the sugeno method is as follows: 
1. Zero-Order Fuzzy Sugeno Model In general the form of Zero-Order Fuzzy Sugeno model is: IF (𝑥1 
𝑖𝑠 𝐴1 ) ∘ (𝑥2 𝑖𝑠 𝐴2 ) ∘ (𝑥3 𝑖𝑠 𝐴3 ) ∘ … ∘ (𝑥𝑁 𝑖𝑠 𝐴𝑁) THEN 𝑧 = 𝑘 with A𝑖 is the i-th fuzzy set as 
the antecedent and 𝑘 and is a constant as the consequent 
2. First-Order Fuzzy Sugeno Model In general, the form of the First-Order Fuzzy Sugeno model is IF 
(𝑥1 𝑖𝑠 𝐴1 ) ∘ (𝑥2 𝑖𝑠 𝐴2 ) ∘ (𝑥3 𝑖𝑠 𝐴3 ) ∘ … ∘ (𝑥𝑁 𝑖𝑠 𝐴𝑁) THEN 𝑧 = 𝑝1 ∗ 𝑥1 + ⋯ + 𝑝𝑁 ∗ 𝑥𝑁 + 𝑞 
with A𝑖 is the  i-th fuzzy set as the antecedent, and p𝑖 is the i-th constant and q is also the 
consequent constant. 
Based on the fuzzy model, there are steps that must be done in implementing the Sugeno method, that [7]: 
1. Formation of a fuzzy set At this stage the input variables from the fuzzy system are transferred to 
the fuzzy set to be used in calculating the truth value of the premise on each rule in the knowledge 
base. Thus this stage takes firm values and determines the degree to which these values become 
members of each appropriate fuzzy set. 
2. Application of the implication function Each rule (proposition) in the fuzzy knowledge base will 
relate to a fuzzy relation. The general form of the rule used in the implication function is as follows: 
IF x is A THEN y is B where x and y are scalars, and A and B are fuzzy sets. Propositions following 
IF are called antecedents, while propositions following THEN are called consequent. This 
proposition can be extended by using fuzzy operators such as , IF (𝑥1 is 𝐴1 ) ∘ (𝑥2 is 𝐴2 ) ∘ (𝑥3 is 
𝐴3 ) ∘ … ∘ (𝑥𝑁 is 𝐴𝑁) THEN y is 𝐵 with  ∘ is operator (eg: OR or AND). In general, the 
implication functions that can be used are as follows: 
a.  Min (minimum) This function will truncate the output of the fuzzy set. 
b.  Dot (product) This function will scale the output of the fuzzy set. 
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In this Sugeno method, the implication function used is the min function. 
3. Defuzzification (Defuzzification) The input of the defuzzification process is a fuzzy set resulting 
from the composition process and the output is a value. For the IFTHEN Fuzzy rule in the equation 
(k) = IF x1 is 𝐴1𝑘 and … and x𝑛 is 𝐴𝑛𝑘 THEN y is 𝐵𝑘 where 𝐴1𝑘 dan 𝐵𝑘 successively is a fuzzy 
set in (U and V are physical domains), 𝑖 = 1, 2, … , 𝑛 dan 𝑥 = (𝑥1, 𝑥2, … , 𝑥𝑛), 𝑈 and 𝑦 𝑉 
respectively are the input and output variables (linguistics) of the fuzzy system. The 
defuzzifier in the above equation is defined as a mapping from the fuzzy set into (which is the 
output of fuzzy inference) to a firm point 𝑦 ∗ 𝑉. [2]. In the Sugeno defuzzification method, it is 
carried out by calculating the Weight Average (WA) 
𝑊𝐴 =
∝1 𝑧1 +∝2 𝑧2 +∝3 𝑧3 + ⋯ +∝𝑛 𝑧𝑛
∝1+∝2+∝3+∝𝑛
 
Description: WA= Average value, 𝛼𝑛 =  rule predicate value, and 𝑧𝑛 = output value index 
(constant). 
 
2.1 Member Function 
Membership Function The membership function is a graph that represents the degree of membership 
of each input variable that is in the interval between 0 and 1[11]. The degree of membership of a variable 
x is denoted by the symbol μ(x). The rules use the membership value as a weighting factor to determine its 
effect when making inferences in drawing conclusions. There are several functions that can be used, but in 
this study the researcher uses the membership function of the shoulder curve and the triangle curve[12]. 













𝑎 = the smallest domain value that has zero membership degree; 
𝑏 = domain value which has membership degree of one; 
𝑐 = the value of the largest domain that has zero membership degree; 
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𝑥 = input or output value to be converted into fuzzy numbers. 
The function is to remap the fuzzy value into a crisp value which becomes the output/value of the 
solution to the problem. 
 
3. Results and Discussion 
The things that the foundation needs to assess employee performance to determine the best employees 
are as follows: 
1. Technical ability 
2. Conceptual ability 
3. Interpersonal relationship skills 
Where to get the three variables above by using a questionnaire given to all employees. 
 
Table 1. Performance appraisal parameter 






FAST  1-10 
VERY FAST 5-10 
conceptual ability 
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Figure 3. Interpersonal skill membership degree curve 
 
 
Table 2. Recommended Variables 
No Recommendation Fuzzy value Value Range 
1 considered >10 - ≤ 80 > 10 - ≤ 80 
2 Recommended ≥81 -  ≤ 100 ≥ 81 -  ≤ 100 
 
Because there are 3 types of fuzzy input used, the number of fuzzy rules formed is 27 rules that are used 
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Table 3. Performance appraisal rule table 




1 SLOW DO NOT UNDERSTAND SELFISH 60 
2 SLOW DO NOT UNDERSTAND GOOD 62 
3 SLOW DO NOT UNDERSTAND VERY GOOD 65 
4 SLOW UNDERSTAND SELFISH 61 
5 SLOW UNDERSTAND GOOD 75 
6 SLOW UNDERSTAND VERY GOOD 80 
7 SLOW VERY UNDERSTAND SELFISH 74 
8 SLOW VERY UNDERSTAND GOOD 81 
9 SLOW VERY UNDERSTAND VERY GOOD 87 
10 FAST DO NOT UNDERSTAND SELFISH 61 
11 FAST DO NOT UNDERSTAND GOOD 63 
12 FAST DO NOT UNDERSTAND VERY GOOD 76 
13 FAST UNDERSTAND SELFISH 70 
14 FAST UNDERSTAND GOOD 84 
15 FAST UNDERSTAND VERY GOOD 86 
16 FAST VERY UNDERSTAND SELFISH 82 
17 FAST VERY UNDERSTAND GOOD 93 
18 FAST VERY UNDERSTAND VERY GOOD 98 
19 VERY FAST  DO NOT UNDERSTAND SELFISH 63 
20 VERY FAST DO NOT UNDERSTAND GOOD 70 
21 VERY FAST DO NOT UNDERSTAND VERY GOOD 78 
22 VERY FAST UNDERSTAND SELFISH 73 
23 VERY FAST UNDERSTAND GOOD 88 
24 VERY FAST UNDERSTAND VERY GOOD 93 
25 VERY FAST VERY UNDERSTAND SELFISH 80 
26 VERY FAST VERY UNDERSTAND GOOD 95 
27 VERY FAST VERY UNDERSTAND VERY GOOD 100 
 
Based on the calculation of the implication function application by entering the variable value of each 
membership degree, the results can be seen from the table below: 
 









1031013 Agus  3,40 27 24 78,46 CONSIDERED 
1031016 Cathy 7,60 45 19,50 91,63 RECOMMENDED 
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4. Conclusions  
Based on the previous discussion and evaluation, the following conclusions were obtained: 
1. This decision support system is designed using several stages, namely: the fuzzyfication stage, the 
formation of the basic rules for fuzzy data, the composition of the rules and the calculation of the 
application of the implications function based on the parameters of technical ability, conceptual 
ability, and interpersonal relationship skills. 
2. The result of calculating the degree of membership using the application is the same as the calculation 
manually 
3. This decision support system can display a list of employees who excel in the employee performance 
appraisal process based on the highest rank. 
Suggestion 
The author suggests the development of further research for a performance appraisal decision support 
system for determining the best employees as follows 
1. The performance appraisal decision support system using the Sugeno method can be developed with 
other mathematical methods by including the discussion of the conditions of the work scope and 
supporting facilities 
2. When making decisions using the Sugeno method, it is possible that other inference methods are 
taken into account, especially in understanding individual decision makers. 
 
Reference 
[1] Pranoto.A.Y, Muslim.A.M, and Hasanah.N.R,” Rancang Bangun dan Analisis Decision Support 
System Menggunakan Metode Analytical Hierarchy Process untuk Penilaian Kinerja Karyawan”, 
Jurnal EECCIS Vol. 7, No. 1, Juni 2013 
[2] Abadi.S, and Latifah.F, “Decision Support System Penilaian Kinerja Karyawan Pada Perusahaan 
Menggunakan Metode Simple Additive Weighting”, Jurnal TAM (Technology Acceptance Model) 
Volume 6, Juli 2016. 
[3] Ndruru.K.R & Utomo.P.D,” Sistem Pendukung Keputusan Penilaian Kinerja Generik Anggota 
Polri Di Polda Sumatera Utara Menggunakan Metode MABAC & Entropy”, KOMIK (Konferensi 
Nasional Teknologi Informasi dan Komputer), Volume 4, Nomor 1, Oktober 2020. 
[4] M.Irawan & H.Erviana,” Implementasi Logika Fuzzy Dalam Menentukan Jurusan Bagi Siswa Baru 
Sekolah Menengah Kejuruan (Smk) Negeri 1 Air Putih”, (Jurnal Teknologi Informasi) Vol.2, No.2. 
Desember 2018, P-ISSN 2580-7927 | E-ISSN 2615-2738. 
[5]  S.Sitio,” Penerapan Fuzzy Inference System Sugeno Untuk Menentukan Jumlah Pembelian Obat 
1031022 Fernando manurung 1,00 12 6 62,50 CONSIDERED 
1031021 Johannes 2,00 12,60 7,50 64,76 CONSIDERED 
1031020 Kristina 3,30 20,40 10,50 68,08 CONSIDERED 
1031014 Ramson rajaguk-guk 5,60 36 24 89,64 RECOMMENDED 
1031018 sahatman simbolon 3,40 26,40 16,50 76,38 CONSIDERED 
1031015 Samuel sitorus 4,40 27 18 78,28 CONSIDERED 
1031004 Sri mahani 8,70 51 27 93,85 RECOMMENDED 
1031055 Tya 7,70 49,20 21 92,48 RECOMMENDED 
 
http://infor.seaninstitute.org/index.php/infokum/index 
JURNAL INFOKUM, Volume 9, No. 2, Juni 2021  ISSN :2302-9706 
 
 INFOKUM is licensed under a Creative Commons Attribution-Non Commercial 4.0  




(Studi Kasus: Garuda Sentra Medika”, JURNAL INFORMATIKA UNIVERSITAS PAMULANG 
Vol. 3, No. 2, Juni 2018, ISSN 2541-1004. 
[6] Turban, dkk, 2005, “Decision Support Systems and Intelligent Systems”, Yokyakarta : Andi 
[7] Samosir.R, Iryanto, and Siregar.R,” Perbandingan Produksi Kopi Optimum Antara Metode F Uzzy 
− Mamdani Dengan F Uzzy − Sugeno Pada Pt Xyz”, Saintia Matematika, Vol. 1, No. 6 (2013), pp. 
517-527. 
[8]  Rahakbauw.L.D,”Penerapan Logika Fuzzy Metode Sugeno Untuk Menentukan Jumlah Produksi 
Roti Berdasarkan Data Persediaan Dan Jumlah Permintaan(Studi Kasus: Pabrik Roti Sarinda 
Ambon)”, Jurnal Ilmu Matematika dan Terapan ,Desember 2015 ,Volume 9 Nomor 2 ,Hal. 121 – 
134 
[9] Beheshti, H.M. and Lollar, J.G. (2008), "Fuzzy logic and performance evaluation: discussion and 
application", International Journal of Productivity and Performance Management, Vol. 57 No. 3, 
pp. 237-246 
[10] Young Sik Choi and R. Krishnapuram, "A robust approach to image enhancement based on fuzzy 
logic," in IEEE Transactions on Image Processing”, vol. 6, no. 6, pp. 808-825, June 1997, doi: 
10.1109/83.585232. 
[11] M. Ula, “Implementasi Logika Fuzzy Dalam Optimasi Jumlah Pengadaan Barang Menggunakan 
Metode Tsukamoto (Studi Kasus : Toko Kain My Text)”, JurnalEcotipe, vol. 1, no. 2, hlm. 36-46, 
Apr 2014. 
[12] ROFIQ, Muhammad. “Perancangan Manajemen Bandwidth Inter Menggunakan Metode Fuzzy 
Sugeno”. Jurnal Ilmiah Teknologi Informasi Asia, [S.l.], v. 7, n. 1, p. 1-15, feb. 2013. ISSN 2580-
8397 
 
